The section-Golgi-impregnation procedure--3. Combination of Golgi-impregnation with enzyme histochemistry and electron microscopy to characterize acetylcholinesterase-containing neurons in the rat neostriatum.
Three morphologically distinct types of neuron that contain acetylcholinesterase have been distinguished by Golgi-impregnation of sections of the rat neostriatum that had been incubated to reveal acetylcholinesterase activity. The neuron that stained most intensely for acetylcholinesterase was a large cell, with smooth or sparsely spiny dendrites; the axon of one these neurons was partially impregnated by the Golgi stain and had local axon collaterals (type 1). Another acetylcholinesterase-containing neuron had a small to medium-size cell body with long sparsely spiny dendrites emerging from opposite poles (type 2). The third type of neuron that contained acetylcholinesterase was medium to large size and had many primary, sparsely spiny dendrites that branched frequently (type 3). Examination of the same Golgi-impregnated, acetylcholinesterase-stained neurons that had been studied in the light microscope by electron microscopy allowed us to distinguish several other differences between the three types of neuron. Whereas all three types had acetylcholinesterase reaction product in the endoplasmic reticulum and along the nuclear envelope, only neurons of type 1 displayed reaction product in the Golgi apparatus. All three types of neuron received synaptic input, mainly along their dendrites. It is concluded that the combination of Golgi-impregnation with histochemical procedures that demonstrate endogenous enzyme activity can be applied to reveal the morphological characteristics, synaptic input and local synaptic output of neurons with specific biochemical properties.